Glycine transporter 1 inhibitors and modulation of NMDA receptor-mediated excitatory neurotransmission.
In the central nervous system, glutamate is essential for a proper synaptic communication in neuronal networks supporting critical behavioral activities such as learning and memory. Dysfunction of glutamatergic excitatory neurotransmission has been implicated in numerous neurological and pyschiatric disorders and a growing body of research suggests that potentiation of NMDA receptor function may represent a novel approach for the treatment of schizophrenia. An actively pursued strategy to potentiate NMDA receptor function is to increase synaptic levels of the neurotransmitter glycine by blocking the glycine transporter type 1 (GlyT1). Since glycine acts as a co-agonist at the NMDA receptor, this approach could enhance the effectiveness of normal NMDA receptor-mediated glutamatergic neurotransmission. Recent research on the physiology of this uptake system as well as on the development and preclinical testing of novel GlyT1 inhibitors have greatly enhanced our knowledge of the role of this transporter in the modulation of NMDA receptor activity and suggested that this approach may be feasible. Clinical studies with novel glycine reuptake inhibitors will provide critical information regarding the validity of this therapeutic concept for the treatment of schizophrenia and other disorders associated with NMDA receptor hypofunction.